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mm^] mmm 

^mtsmm'\io)umizj:'')mm^nx\^^^zt ^nmtir^m^^ ixit 2 tc 

^mH^l. 5 X 1 0"Vx: J: y <. 3^)^o5¥^^^*W. 8'-2 2GPaCD«g 

mcomm'\i(Dm'^mmizj:i)mm-^nx^^^zt ^nmtt^m^m 1 ~ 3 
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• ■ 

(2) mmrm±(Dmm^m^^y:fmmmm&.^<Dmmz^ mmm^. mm 

(3) mu^mi^^v^mmmm±iz. mm(DnmA^:/ \^^M^x\^^^mi<D 

(4) mmnrnj-^y }^i!rhmmmmm±^'^timm^tmm^nx\^^mm^-^ 

(5) mtmm^^^-y±ic. m±m^. mmmmm±^^mMm<^mm^^^ 

(6) mmm^m±^^timm<Dmmmmj'^si-y±izmm<DM^^i:m^ 

(2) mmrm±(Dmm^mi^^y-:rmmmm&.^(Dmmiz. mmm^. mm 

(3) mm^mi^^y':fmmmm±iz. ^mcDnm^-^^ ]^^M^x\^^^mi<D 

mmummt. mmmKD^mmuMm-t^mzo^^mmt, mmmm^mm<D 
mmtm2 (D^mmt<Drs<Dmm<Dmmt ^mt^^mni^ v zf^. mm 2 <r>^ 
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m ■ . 

(7) mmi'r:Lmmmm^:^h<Dmm±iz^m^^^m^t^j:mt. 

m^mT] mu (2) nmtf^. mmrm±0mm^mi^^y:^mm.mm 
mm (3) jintmm (4) jimt<Dmiz. mMmmi^(Dmn^m^ti.x. j£ 

nx\f^^^m^^^y^t. 

mm±^tmm-^nx\»^^. mmo^mm^-^^-yn. 
mtmm^'^^-y±iz. mmmy-^^-yo^-m-^^miHi-t^^^izm^^nx 

^M^x^^^zt^nmt-t^^mi^mm. 

im^mQ] mmmm^^^-yt.mnmmii^^t<Dmizmm.^nx\^^^m 
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m^mi)^l. 5 X 1 0"V°C i ^J%;/jN$ *^o5f'S^*'5 7. 8~22GPa® 

[m^mi 2] (1) T^jiic, mm<D^mi^^^^zfi)mm^n^mm(D 

(2) mm^m<^^v:fmmmm±izmmi}'^mm-^n^^oiz. mm^(Dum 

(3) mmmmmz. mm<Dmm/'^^y }^^A^x\>^^mi(D±mmt:. mmi 

[^^3^1 3] (1) T*_h{c, mm:(D^mi^^v':ft>^mm^n^^m<D 

^m^^y^mmmm^mM(Dmmx% mm-t^jimt. 

(3) t&iBiHigPF^ic, um<Dmm^'^y \^^M.^x\^^^mio)^mmii. mmi 
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(5) mmi&^m±(DmM&mmy^^ - y<D-m^±<D^^ ic. mmcDmm^:^ 

(6) mmmm^-^^-yRr:^mnmm^:^h±i>z. mmm^y^h<Dmm^nm 

(7) mmLr:Lmmnm^^ h<Dmm±izM^'f^mm^^j:mii. 

(8) mm<Dmm^mi^^^^-:^m^^mLx, m^mi^^^y^^^tm^m^m 

m^mi 4] itfiH (2) jimti^. mmrm±<Dmm^mi^^^y:^mmm 
MSB (3) umi^mm (4) mmiKDmiz. m^mm^coum^m^tLx. m. 

t^m2 (D^mmt. mmmmumm(Dmmtm2 <D^mmt(Dm<Dmm<Dmm 
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^M^xx^f^^zn^nmnt^^mi^mm:. 

m^mi 6] mmmm^-^^ - y tmmMm'f-ii<DmKm^^nx\f^^ 

*tfiBi*it^is{i, mmmm^:^h<Dmm^mm-t^^^Km^^nx\*^^:iii^ 

m^^-t^mm^(Dumzx'')mm^nx\>^^z.t.^nmt'r^m^mi ^xit 
1 6 icmmoy^mi^mn. 

5 X 1 0"Vt: J: >J=fo/jN$ <, ;&%o#'f4^;bW. 8~22GPaC9 

m^miQ] (1) T%j:c, ^m<D^m^^^yzfi)mm^ti&mm(D 

(2) wmrm±<Dmm^m<^^^y':^mm:mmaMmmiz. mm^<Dmi}^ 

(3) mm^mi^^>y^mmmmz. ^mo^mm^^^ \^^M,^x\>^^mi(D^ 

(4) mmmmm(omm±Rxfmmmm^mm±iz. mmm^, mmmm/'^v 
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(7) mmmmm<D±m^^timm<Dmmmmj'^^-y±iz. mmcDmm'f' 
[i»*^2o] (1) T;%J:c. m.Wi(D^mii^^v':rti^mm.-^n^m.m(D 

®^^2®^^®i:(Dra(D«ijc(D{WM^$:^-r<2>^##^5^>y mm^cD^m. 

K §: ^ m S J: e> {C ?^ ^ -r S X ^ . 

hS:?^^t-SX^i:, 

■tS J: e) IciifihaJ&J^^t-'SXgi:, 

(9) «is:c^ftfiH^^#:^^y yr^^^i^TLT, m^mi^^^y^^-^ti^ma^m 
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m^m2 1] mm {2) jimtiK mmr^±<Dmm^m^^y':fmmm 
m&.^(Dmm^, mm^<Dmmz^i)m^j:nx*^v. mm is) nmnmm ( 
4) jimt.<Dmiz. mmmm^<Dmn^^itLx. mmm^mm-t^jim^^^ 

zt^nmnir^m^mi Qxitz o iz.mm(o^mi^mm<Dmm:^mo 

(2) mmrm±(Dmm^mi^^yzrmmmm±i>zBB^M.^^^^iz. mm 

(3) MSBMP^ic, mm<Dmm^-^v \^^M.^r\>^^f^i(D^m^t., mmi 
<D^mm±izmmmm^'^^y \^t)mm-t:s>^^izm^-^nx\^^mmummt. m 
mmi(D^mmtMm^^m2(D^mmt. mmmmumm(ommt.m2<D^m 
mt<Dm<Dmm<Dm^ii^mT^^m^^^yzr^. mm2<D^m^tmm^mi^ 

(4) mmmm^o^n'm^m^x^x. wm.%^i^m.^^:iM>L. 

(5) mmmmo^mM±.^nmm^mu.mM±.\z. mmm^. mmwm^-^v 

(7) mmmm)-^^-yif'j^WL-^t\.x\^^mmmm.m±.]^. mm^ 

(8) mmwM%(n±.m^^t2W^(j>mmmw^^-'y±.\z. m^o^^%^^ 

(9) mmoymm^mi^^ ^m^^mi^x. m^mi^^y^^^^ti^^mi^m 

m^m23] (1) T^±}c. m^(Di^mi^^y:fii^mm^n^^m^ 
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(2) mmrm±(Dmu^mi^^y':fmm:mm±izB3^M.^^^oiz. mm 

(3) mmmmmc. mm.<Dmm/'^^^ \^^M.^r\^^mi<D^mmii, mmi 

mm 1 (7)±m^iiM\^-t^m2(D^mmt. mmm.mumm(Dmm tm 2 (o^m. 

[0 0 0 1]. 
[0 0 0 2] 
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• • • 

XiimM^l^m-r^&^. ^ 3L/\ UK Jl^y-f XJ-^y^-t^ (Wa f e r 
Level Chip Size Package) i&,T ^ mzW C S P t 

[0 0 0 3] 

[0 0 0 4] 

^ - > Tb"??^]^ $ tl T V ^ S o 
[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 
[0 0 0 8] 



1 0 
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[0 0 0 9] 

mm:icm i ] 

000-20855 6 (#I^M^®«gffl>5:t)f|a 5 ) 

[0010] 

X'Mfd^Lx^^^^o M^^<Dmummiimmumt.izmLx},t. p^rwim-t^^ 
oKmm<D}^mm-fymL<m^nx\^^^. 

[ 0 0 ,1 1 ] 

0. 5 mmg^i;$tlTV^S„ t.tc. 7 mmX 7 mm^(J>WC S P ®#-^{Cli, 

mvf^tix\>^^^mm^(Dm\ti eommx&^o 

[0 0 12] 

, 7mmX 7mm^(DWC S P IC 3 0 0 ^M<©^S5S^^ISlt-g> i: ^^j'^M* tlT 
[0 0 13] 

[0 0 14] 

7 mmx 7 mni:^^(DWC S PCD^MWZ S 0 0 M^^^Pj^tF 

CS P5:^^»3KJ:lC||^-rSfc«)lCtt, ^«?)Tl^S^K#f*^ig^Mil^So 
[0 0 15] 



1 1 
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[0 0 16] 

mmi^x. m^^ifrLx^mmmtmmLx^^^^. ^^rn<Dmm^m^mm^m 

K T :/S^3()^i^I>m :n i: e> , A^y^- >:;^p j: y liSM >&%<Z)i:;&oTb* 

[0 0 17] 

-fy^{7^y7.t>m<t^r2XV^Oo 

[0 0 18] 
[0 0 19] 

z<D^m(Dmm^m^r~^. z<Dmm<D^mi^mmf>t. rm(^^ot£m^±o) 
nm^mLx\i^^o •t^jtt>^:i(D^m(Di^mi^mmit. rmn. :r.<7)rm±izm 

izmm^^^y \^t>mm-t^^oizB^^tix\i^^mmummii. ^K^^m^tM 

[0 0 2 0] 
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[0 0 2 1] 
CO 0 2 2] 
[0 0 2 3] 
[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7], 

[0 0 2 8] 

(3) ^mi^^y-ifmmmm^iz. mm<Dmm^'^y \^t:M:^x\>^^mi(D^m 
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[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 

( 6 ) ^mm±^^timm<Dmmj^^-y±icmm(DMm^^j^m-t^. 

[0 0 3 2] 

(7) ^m<D^mi^^y^m^mmLx. ^mi^^vzf^^ti^mi^mmoym 

[0 0 3 3] 
[0 0 3 4] 

> ^(Dmm^mmx^^mmiz^mM^(Dm'^. i^^^Rx^mmm^timvi^m 

[0 0 3 5] 

1 <Dmm<Dmm) 



1 4 
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®*^e)*7^Mis&6iiJ&¥®EiT'fey. 01 (B) li, mmj-^^-yt.nmTfs7.viL 
oymmmm^mmt^tci^\z^ mi (a) <D-mm.'m^Wt.i<iiyX^\^f=.m^mrji 

MSP^SST'^So EI2tt, gfl (A) (Z) I - ISgi^lCj: y-^^bfe-^IW 

[0 0 3 6] 

:^3 0 $::R;tTVNSo 
[0 0 3 7] 

*^#;X«i/- h^^^, •fe^^>y^««, ^MSteO^S MMJCJ: 

U iSM^t- S ^ t ;?)^T' § S o -fa^mmm^^-mi^ S r i: ;«)«T' # S ® 

[0 0 3 8] 

r^iQ, je*T> ^#fls^Si ojRCJJ^N^^^^^^y >^3 oc©?^:(^li, lic^flthLfeM 

[0 0 3 9] 

TVNSo ^##:^^y^3 0«||1 ®^^®3 6 i:, 3.<Z)||1 (Z)^^® 3 6 IC^IoI 
•r-g>ll2(D^^®3 8 ?::R;tTV^-^>„ >^ 3 0 tt, |gl(D^^®3 6J: 

fc^®^®M3 5 z.(Dm.mumm2> 5(Dm.mtm2(D^mms s ^(Dr^fc# 
^oic. ^i(D±mm3 6<Dmmi^'^^xm^^nx\<^^. 

[0 0 4 0] 

^LT, >^3 0«, T*12±IC, S 1 ®±^® 3 6 *^_h® h 

'5;SJ:olc, i-^t)t)||2®^^®3 8*^ l 2 ^IBSIIiUc 1 
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[0 0 4 1 ] 

mmmmi 4.izmm-^tix\^^^mi^^v^3 o<Dmm3 7, -tfjiiD-hmmum 

[0 0 4 2] 
[0 0 4 3] 
[0 044] 

3rT'v^e) ^^mmi tit. mmjimzis^^^x^i^^mnmi^xcDm^M 
wt^o •tfjtt>^ ^^mumi tit. mmm.mizisif^mmmt^mumti^'^ 
nmzm^^x(Dmi\sLti^t<Dmiz:^m-t^ (&.r(DmmKi3\i^x%mmo ) o 

[0 0 4 5] 

t-^t)*., mm32oit. untLx:^^^m^M^^)m^ummmx(Dmm 

m^mtf^l. 5X 1 0~^X°C^i)%/l^-^<. . 8'-22GPa(D 

is&m<Dmmit(Dm^mniz^i)f^mt^<Di}^^\\ mm^2 oic^-;i/K«5fflg& 

[0 0 4 6] 

fj£5gai5 2 0 <Z)||1 ©®2 0 a2itt>*^®^^M3 5±iCii. 121^/1^ -> 4 2 

> m^/^^y K3 4 ^cs^^i^^cg?i^$tlT?^^$tlTv^€>o mm^-^^-y^ 2{t. 



1 6 
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[0 0 4 7] 

rtie>BSi^/^^->4 2*^?^fig$tiTv>s^®^Mi^3 5jkm&mm2 o 

e) J;e)JCiifjtg|S4 4 7b^^l-t?>tlTV>-5„ iBi^A°^->4 2#>5r:fb>e>r(^)$5flLg|S4 
4 §:MiibT, r^tflhSM 4 ®a®{C^-r ^«^;tfX N 4 6 ^^-^tl^nSSlI" 

4ifc]i®{ctt^siJs)g^4 7*^mtte>tiTVNSo Mm^4: 7 nhxitmm. 

7jf-;i/4 7 a S:^ltTV>^o -®^SP«^4 7tt«M>?^^y KB 4 ©SE^jr^lSg J: U 
%) J£ V N rapg SH^'J $ ti T |g 6 4x T V N s o 
[0 0 4 8] 

zrT', SI (B) $:Mv^T, K3 4 i:gB«g/N-^->4 2 

^mm (mmx-mtnt^mm 1 1 ^mizvxmLx:^^. mm^^^-y^ 2it 
> ^m^^4: 7 (Drmicmm^tix^n-r^nm^^h (ei2jc4 ) 

gHii«/1^->4 2 ^r^lfig-rsiB^i: LT. mii«iBi^4 2 a, ctiiBi^4 2 b ;5t 
tfmmm4: 2 c $:SgWS„ Z:tie)®@B^4 2 a, 4 2 bRZ^A 2 c 5:, -etl^tl 
^f^S-r-Sfti^A'^y K3 4 (c, 1 cxDiB^i: 1 Ki:vNe)> 1 ?y 1 cog^ 

^•5 j:-^JC«^i7N°«y K3 4 (C^MStl'Sc 
[0 0 4 9] 

2 0(^)±{ro (K-h) , •tf3tt>*>m^^nr=.mm2 i<Dmmz^r:ifii^j:oizmf 
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[0 0 5 0] 
[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 

Z.(Dnmi^:kV4: Q^itX^X. ^g|J5^^4 7 7l)^?^^$tlTV^-5. «^7K;?. h 5: 

^/1^->'4 2{C^gp3§|^$:g^Mt-S«^^lf -g>z:i:t»T'^-5o 
[0 0 5 4] 

r®«^MT'tt, :?f^aJ3g^^4 7 2:, If^ffljK--;!/ 4 7 aT'?^^LTV>So 
Z:n?3^H5K-;i/4 7 ali. MffibTV^S«li/K^ h4 6 CDlI®lC|8W ?>4xT 
T. rtl^M^K;^ h 4 6 ^r^n-bT, SeilA°^->4 2 ^^^$tlTV^^, -CD 

[0 0 5 5] 
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[0 0 5 6] 

. t-?&t)t>fi£5s$ti^M^2 i(c, ^3^^4 1 ^m-f^m^^i^x^^(Dx\ 
^n^A 7*«j^^$tiTVN5 7T>-r >/7T>r't^ vm^n \^xmm-t^:i}i 

[0 0 5 7] 

i^mizmm-t^mmt.-t^zt:fy'^x^^(Dx. ±7&(Dmmcm^x. m:^itv^ 

•So 

[0 0 5 8] 
[0 0 5 9] 

e^J^&aJre-fi^f^S^T'fe'J. #EI<^ (B) It (A) ®©I-I?$ISlcj:y^^b^ 
^E^®5:^-tmilf&e^?&fr®0T'^S„ ;&J3, M^ilLT, Ef5 (B) li, g|5 ( 

A) {c^Lfe. i^^i 1 xm^tir=.3^^mizvxm-tmizmx&^) > s^tcia 
6«, 135 (A) (Di - imizm^xwmLx^i^rcimmmx:^^. 

[0 0 6 0] 
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■ « 

iz2 m) XX (m; xit2&.±<DsEm) (D^^mz^m<D^mi^^^y:f^mm 

ge^ij L T |ll^ic$g5t -5 Zl i: % T' ^ -5 , 
[0 0 6 1] 

[0 0 6 2] 

ms (A) :S:tK (B) ic^bfej:e»ic, r^ll 2_hic|g^$tifc^i#: 

> j|ie^tt(Z)^j^2 0' $:iait-So z.<Dmm^<Dum2 0' 

[0 0 6 3] 
[0 0 6 4] 

[0 0 6 5] 

So ^(Z)$eii^'S(Z)>^j|8i-2 0' s:, mm.-^i^r=.mm^(Dun2 0' \zm.mrji^n-ik 

[0 0 6 6] 



2 0 
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[0 0 6 7] 
[0 0 6 8] 

::zx'\i^omm^<Dum2 0' tut. mi^imuv, ^^mm(Dm^^m-t& 

[0 0 6 9] 

oii, i^^:^m^um^^)^^\'^ummmxmm^mwit>^i. 5xio"V°cj: 
y%/jNS<, 8-^2 2GP a<Dmm(DWLV<mmizj:i)mm-t^ 

[0 0 7 0] 

iRF{cm5sgi5 2 o{c^-;i/Kiiiffli$:igfflbfe^^{cii, m^:^\^(D^mmm^m 

[0 0 7 1] 
[0 0 7 2] 

-r'g)||2(7)i^®3 8 ?:^;lTV^€>o >^ 3 0 li, ||1(^^^M3 6± 

ic^®'g^Mm3 5^. :i(Dm^ummB 5<Dmmt.m2<D^mm3 atcDmiz^ 
umz^i)mf^^nx\>^^. m^m^izmif^^nx^^^m^(Dmm/^y K3 4(± 



2 1 
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[0 0 7 3] 

i^^mi^^ yz^soit. H 2 (D^mm 3 s tt^rm 1 2 jK^^ft^gt^*:^ ^ ':fmmmm 
t^t>t.M®3 7 fi£5gsp2 o;o'!st?j;e)iciegt-<5o mmumm 

3 5<Dmm<DU^JV dm. ^^b«tS^(^fi£M2 0<Z)||l(Z)Ba2 0 a 

[0 0 7 4] 

^1 4±JC^^'^^tbTJ3<<Z);^^j;VNo 
[0 0 7 5] 

-hi^T'li, J«aJ2 0 S:ljife^tt(Z)MM2 0' S:|gl-tT m^rSllb^lta-r 

^14® x^K^ i/mm-k^ma^^^ v ^sesMJiJc 1 4 iik^<Dm.mz±.^(D(X)x\t(i>(D 
i3m\z^^)mn. ^m^^vzfmumMti 4±{c^^#:^»y >^3 o&^itjt^ic 

[0076], 

l(D®2 0a±tC> ^l5C<7)iHi^A^->4 2 S:?^^-r-5o 3 tl IBi^/A" ^ - > 4 . 
2(Z)J^^li, -eti^ticDfBi^/\°^r->4 2;«)^^^5-r -5S^/^°^y K3 4{C«^6<rlc 
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[0 0 7 7] 

J: o iz^mi^^ ':f 3 oommizm-oxm^^tix^^^mwiomm^'^v fs 4 

IC^LT, MM'Jii LT«^gBili:;&S«ke)Jc. «ie^4 2 a, *@HII4 2 b&t>' 

ti*f/^i;-rs«SA^y K3 4 ic^s^f So ^LT, m:^(7)i^mizit. ms^x hf^ 

«M(^A^y K$:?^^bT, ^M^KX N ^:rrLT^g|55§gd^4 7 (^Bg3if-;i/4 7 a 
) Srg^MbTfeSo #{C;gBg^4 2 a^0tfijSB^4 2 hit. m^UMms 5 {C|g 

t:t^nTv>s«SA-^y F3 4*^eJ, 2 0 (^)±{H!i iM±) izmm^ti^^o 
izmnx$>^. 

[0 0 7 8] 

\^ 3 4 (Dmmmit. mm^'') ^'ptii\>^mtLxnvs^mizm^hx:^^ mr® 

[0 0 7 9] 

r®iSB«iA°^->4 2(Z)^^tt, 2 0 1 2 0 a (^)±{R!I m±) 

csp(Dmm^Jimzi5n^mm/'^^-y(Dm^-:ruiE7.iz^*). m^itm. r)v 

[0 0 8 0] 

r(Z)@H^A-^->4 2<Dm^JimziB\^x. ^m.\^fc^mw^v^3 0 nmm. 

r®i:5:tf;«>'J*ttrt- SK«g7\°^->4 2 (Dgp^e-^H^fi^Itc-g-tJifill/N"^ -> 4 2(D 
[0 0 8 1] 
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?i>CV^T', EI7 (A) RXJ- (B) lC5tbfe<fc tC, ^g-BB^A'^ - > 4 2 Jl 
X h4 6 $:fife5ggP2 0®±{R!j (K-h) (Z)li£3g$ti;tfIJ|Jc2 1 i:, ^#f*;^^y>^3 

[0 0 8 2] 

[0 0 8 3] 

$ h \ZWk^m 2 0 (Z)||l 0)® 2 0 a (Z)_h{»I M^ma^^ ^ a O ©Ji 

<W (^±) {C?^^K$tlTVxS@B^A^->4 2^t;m^3i<>^ h4 6 Sr^e) J:e)lC 

[0 0 8 4] 

m (Z) ^ - ;v F^HI & L T ^M-r -S zi i: T' ^ S o 

[0 0 8 5] 

— 1 . 3X1 0"Vt;(Z)|gH"efey> (T g) 55)U 2 5 — 2 2 0 

t:(D|6HT'$> V, #'I4^*<9. 8'-'2 4GPa ( 1 0 0 0 2 4 5 0 k g /mm 

[0 0 8 6] 

miimitmA A ^^)^±^<tj^^j;io\z'^^-^ti^o m7L\t. mwt^^2 oR-am 

-So 

[0 0 8 7] 
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® fi£M/t*ihsis : mm^o)^-'/i \^mm(Dmmt. is^:7.^^um^ y % 

'Dii'yT.mMm.m (Tg) *u i Q°c^^)^±^\^/M±^(D=E-)\y\^mm(Dm 
mt. i^'^7.m,^^mii^)%m.\^um.mm-^(ommm^Wiiii^i. oxio"Vr; 

j:»;/h$<, iS'yTsi^'^um (Tg) ;^)'? 1 2 5 - 2 2 0 •CcolgfflT'*) »; . :;()^o5ip 
'ffi^:^^ 14. 7~24GPa (1500~2450k g/mm^) (D|gHo 
[0 0 8 8] 

® m,^n/m±m \^m^^oymmt. i^'yT.m.wum.^ y % 

{£vN2aiiieai?<^)^iii5R#ts:;b'f 1. i~i. 7 x i o~Vr<z)igfflT'&oT. 

O^^f^X^^MM (T g) *n 7 O-Ci: U%/JN$ <. 5P'[4^*^9. 8~19. 6 
GPa (1 0 0 0-2 0 0 0 k g/mni^) /i^IhS(5D^-;^ K^fll^^^ttli, 
;5/^X«^M-SJ:y=b<£v%MM«gHT'®i®0Sg^f!C7!)n. 0X1 0"V'Ca:»J/jN 

(T g) TbU 2 5-2 2 Or(D$gfflT'*y, SPtt^T&U 4 
. 7'-'24GPa (1500~2450k g/mm^) CDlgHo 
[0 0 8 9] 

i£VNm;S«5fflT'CD^i^5R#i!t*U. 1-1. 7 x 1 0 "Vt:(Z)«gHT'fe U > 
§^'f4^AU3. 7 GPa ( 1 4 0 0 k g/mm^) T'&U> Tb^O X^^^S^ 

(Tg)7!)n25ic-17 o-cc^JlgH/tsfiLgp®^-;!/ KMfll^^ttli. 
^#M-SJ:U=foi£v^^a-S|gHT'(Z)^ll^^^iS:*U. oxi 0"Vt:j:»J/hS<, 
(Tg) 2 5-2 2 0 "C ©IgHT'fe . 7b^o3P^4^*U 4. 
7 — 24GPa ( 1 5 0 0 — 2 4 5 0 k gymm^) (Z)<6H= 
[0 0 9 0] 

^^-5^, (A) S.tJf (B) lCa^LfeJ;e)tC, Hit^A ^^^(Dmmmff'^ 

So 

[0 0 9 1 ] 
[0 0 9 2] 
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* • 

[0 0 9 3] 

Ni (n^y>!r;b) ll^§:?^^LT=bJ;v>o 
[0 0 9 4] 

^^^CV^T% i!flhg|54 4 (Z)^®;^^^^mbTV^^«^;i<>?. h 4 6 ^^LTSM^K^ 
h4 6(D_h®{C, i5^^^^4 7 LTM;tli^Ba3j<-;i/4 7 a J^^f-So 
[0 0 9 5] 

^>CV^T^ gI9 (A) ^tJf (B) lC^LfcJ:e»{C, -.^,5$^ a "T?^ L fe^^^lC 
[0 0 9 6] 
[0 0 9 7] 

[0 0 9 8] 

L El I^^T' S T' ^ <Z)#M^^^ li^BS-t S o 
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[0 0 9 9] 
[0 10 0] 
[0101] 

■^L/TT^l 2±{Cli, l!ifiii^'l4(0«£M2 0 A^?^^$tlTV^-2>o i£3ggP 2 0 

, ^mw^v':fmumMi 4:(D^nii-^ir^mMm2 2 a ^mt^mm2 2 

[0 10 2] 

|wigP2 2|^lCl±, ^##t5^^y^3 0:&^ggt-t P,tlTV^e<. Z1CD^##:5^ »y >^ 3 0 

0li||l(Z)3EM3 6 r(D^lCDi^®3 6 fCMr«I-r'5l^2(D^^®3 8 ^ 
M^XX^^^o ^#^5^^j/:7^3 Oli, miCD^^®3 6±lC^ffi^MM3 5^1, 3 

(Dmmumm^ 5®^®iiii2®^^®3 s ii®r^ic#:s-rs ix«2j2i^±(Dffl!i 

M3 7 i:$:^;tTV^So Z:(Z)^®^MI^3 5 li$e^14(Z)#!|S|-{C J: y «^§tlT V^ 

[lIl^&m^{cg^M$nTv^^^i5C(Z)«1i/^°>y F3 4 tt, ||1(7)^^®3 6±JC 

6 (^) J§ iji IC a o T ?^ $ 4X T V > S o 
[0103] 

^LT> r(D^S^!|s:^^i/y3 0 tt, H 1 (D^^®3 6 75)^Ji®^i;S:^ J;e){C, f 
^t)*)||2<Z)^^®3 8;?)^, J£M2 0<D|HISIS2 2 ®1S®§IJ 2 2 atC^Si-SJ: 

[0 10 4] 

M^^LT. fMS20«, >^ 3 0 (Z)^®>^mm 3 5 Jg^iJI^©®, t 

^t>t>. ^3 7^t>*||2(Z)^^®3 8 $:Ht?J:e)lC, m^hifiX^*^^, ZCDWi 
5g§|52 0tt, ^®^MM3 5(D^®<^l//<;i/il, SI-ffc^S^^fiSSB^ 2 0 (Z)^ 1 
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[0 10 5] 
CO 1 0 6] 

CO 1 0 7] 

fHi^A^->4 2tt, ^muf^^vzrz o<Dmijm^. ^m^mwi o\zm^-^ 

CO 1 0 8] 

ii'^jfc< i:*;«iJccD@Bi^A^->4 2<Do%-m^it. m^^mms 5;5)^e,Mmb 

2 0(D±{R!I, ^^t>*>fefe§SStlfefIis!c2 1 tC^mStlTVNSo 
CO 1 0 9 ] 

z(Dmmj^^-y4 2 ti^mm^ nx\>^^mmm 2 0 (Dm i(Dm 2 o a±Rxj^m. 

Co 1 1 0] 

-eUT, :l(DSmLTV^S@eM>'^°^->4 2JiT'feoT. Jjfc5SSP2 OJiSr^t/ 
IRilJclctt, :J1^aJ3g^='4 7:«)«®^M3tiTVNSo 
colli] 

^<Dm^mxm}iim^nr^mm2 i {ct,M;t««S5j<>; h4 e sr^n-bT, ^nu 
^^4 7f)mm^nx\f^^o 

CO 1 1 2] 
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^^MLx, mm(DmmAx:^mmii^^zt:ii^X'^:s>o 

[0 113] 

m-t&mmm(Dmm(D^f£ior. mmuz o (D±mic%miix\>^^. u^x. m 

So 

[0114] 

zi(Dnm(Dm2<Dmm(Dmm<D^mi!^mmi at. mi(Dmm(Dmmi(D^mi^ 
^^jmmmizum^^zt^'^x^^. 

[0 115] 

mzmil (A) -012 (C) .«:#flgbT, ll2 0||M<^)?^^®4^##:^g 

0) ig5t ic ^ 5 „ 

[0 116] 
[0 117] 

±m<Dmmit. mHz^mmiiLxi5<. zi<Dmmit. mzmnit-t^jimizs 
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[0 118] 

t-f. mil (A) iz^LtcL^oiz. ^(DTi&i 2±K. mm^zo^m-^-t 
^t=.!^<Dmm^<Dm2 0' ^m-f^o :r.zv\,^^mmii.(Dun2 o' tit. m 

[0 119] 
[0 12 0] 

■t>izrmi 2±izmvf'^n^o 3(Z)iHia$2 21*, ^^ibmmj^i 4cdii 

mi-'m-t^m.m^2 2 a ^M.:^^^^izm^^n^o z.<Dmm2 2<Dmmm2 
2 aM^jj^d Sit. m^itmzmi^^n^^mi^^^y:f(Dmm'\±^^mmLx 

[0121] 

*-r, mm^(Dun2 0' nvx. m^it:&^mm(D'ii^m^mt^mm^<Dx. 

jK^i/tfflgS:, T^l 2±(D±'mizm^^2 2(Dmm32 2 am<Dm-^ d 3 (C^U 

CO 1 2 2] 

^-rsMiDcJ=^A^(^fiJi!cc, ^^izmm^(Dun2 0' ^mifx. Bm22^mm. 
■t^^^iz2m^<Dj:miz^i). m^m2o^. m^t^. 

[0 12 3] 
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i-^ait)-^, IHIS2 2(Di£®gp2 2 acojp:$ d 3 i:, «?gffc^ai&fc^#<^:^ 

-/^3 0(DJS$ d 1 iKDfOd 2 (=dl+d3) (C^ L V%J?$ i: J&S J; e) fC, T 
2±^®lCJ!iei^tt<©^M2 0' ^m-f&o r^V>T% T«S1 2(©if£^#:5^^y^ 

'5j:e){c, t-?55t)t>^#^^^y :^3 o(Dj?$ d 1 (D^^fe'i-t, x^x^, m^Mm 

0' CD/^•^-y$:T^&l 2±lC?^^1-So 
[0124] 

So 

[0 12 5] 

00, t9:i:ts/iifiii^ffi®^t)|8F2 0' ®»S:^^i-szii:T% iam(^x^{cj;y/\° 

^ - ~ > ^ S: e» r h Jb-f T' ^ S o 
[0 12 6] 

r^klC, mil (B) lC:^b^<fce)JC, y\°^-:^>y$4xfei|ifiii^'l4(Z)*Jjm-2 0' 
(Z)ra2 2lC^##;^^y^3 0 Sr^l^tSo 
[0 12 7] 

r<z)^^#:^^yy3 oli, mmcDmm^mt ^m^m^ (H^-&rc ) 

TVN§, ^##:5=-^i/7'3 OtiHl ®±*M3 6 il, ZlOlll (Z)^^S 3 6 ICMffll 
•rSS2C0^^M3 8 &AATV^-g>o if£^^*;^ 3 0 li, |gl (Z)^^M3 6± 
IC^®^M1^3 5i:, Z:(^^®#^JK3 5®^®i:||2(7)^^®3 8i:<DPglC# 

^E-r-g) 1 Xlt 2 s;A±(Dmm 3 7 ^$:^xTV^S„ rcD^B^MMS 5 M^'fS® 

umiz^i)m^^nx\>^^o m^m^izmm^i^x\t^^^m(Dmm^-^y F3 4« 
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[0 12 8] 

i^mi^^ oit. n 2 (D±mm s s ff^. mm 2 2 ®;s®gis 22a izMwt 

[0129] 

3 0<Dm2(D^mmS 8lCg^LTVNSIHIg|$2 2 CDigS^J 2 2 a CDJ!iei^tt®M5|8(- 2 
0' ^^-fbStl-So r<Z)j:e)tC^#flt^»y^3 Oli, JS®^ 2 2 a Sr^n^L/T, T 

[0 13 0] 

i|£#^^^y:;f3 0 tt, ^M«^m3 5je4^<o®. •tfjtt>t>mm3 7jkxym2<D 

[0131] 

®M2 0 ai(0\y^;vint. M^^izm-(D\y^JVtfji^^^iz^ti^o 

[0 13 2] 

zomvit. mm^(Dm2o' (Dm^tmmmiz^^mi^^^y-:^3 o^mm\^iz 
m^-f. Lii^^mzmmm^nom^wimvr:it)K M;tii±«EcD>':t y^^ 
y-immz^i). ^m^^y:f3o^mm2 2izmn^miz^ mm^(Dun2 o 
' izj:*)m^^nt:Lj'^^-y^^jtMmLxm^m2 o ^mm-r^zt^x*^^ 
o zo^m-^izit, mm-^nr^m^m2 0(Dwm2 2[Hizi^mi^^y:f3 0 ^wtiir 

So 

[0133] 

0ti.<it. mm2 2(Dmmm2 2 aizisiihtf^cDmm^m^mHx 

[0134] 

^«^s^> Ell 1 (c) izBhtcL^oiz. m^^mm3 5(D±m (k±) j^t^m 
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[0 13 5] 

^(DSB^A-^->4 2li, ^ffi^ilMS 5(Z)±ffi!l (^_h) A^^^|fc5g^2 OC^m 

1 (Dffi 2 0 a (M±) (Dm^-k^timmiz. mm^n^^^iz:;x.;^y^A 

[0 13 6] 

^:^V^T:^ EI 1 2 (A) IZmLfc^olZ. @B^/\°^ - > 4 2 (D^ffiJiT'feo 

K4 6isi±(D^ijgi±, ±^i^f:i^oizmm^mmLt=.mmiiLx. -tistiD-^- 

[0 13 7] 

z<Dmm^:^ h4 y=3p;s.tjf-7:j- h u ^f^'^y^^cD^^^^cDwc s p 

[0 1 3 8] 

■^^izu^mz 0 5:t)f/Xl±^#flc^^y >^3 0±^c?^^^S4^TV^S@S^A^- 

>4 2Ax:^mm^7.h4: s s:se) j:e>{c, iifiLgP4 4 ^mm-t^o 

[0139] 
[0 14 0] 
[0141] 

mmm2 0^afi*iLias4 4(Z)^-;i/K«fBI(Z)#f14®M*-^t>-B:Mlcov>T%ll 
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[0 14 2] 

[0 14 3] 
[0 14 4] 

-eUT, m±34 4 0^M*^e>^ffibTVN^«fi|/j<X h4 6 ^/rLT^<3D±® 
ic. i?fg|S3S§^^4 7 CTM;ili^H3}^-;b4 7 a So 

[0 14 5] 

^>CV^T^ ®12 (C) {C^LfeJ:e)C, il®?-r'&^##if=- y|nf±®r4?:^»T 
[0 14 6] 

[0 14 7] 
[0 14 8] 

mzmiZ (A) - (D) $r#MbT, 3®|60^®m3(Z)||Jg(D0M(Z)^#^*: 
^glC-3^m^t--5o 3©^3<^^ig(Z)?^ffi<Z)^##:^Sl Ott. ±«B®012!t 
tJ^m 2 1 0 (DmmzMTLX. fi£55BP 2 0 (DH 1 <DM 2 

0 a:5:tK^##:f^^y^3 0®^®^Mm3 5±IC, $ei^m4 0 tlT V^-g, 

3i:$:#^ti:bTVNSo t^c, fiSSggp 2 0 y&'f, ^#<*:^^y:/3 OMfc, fpIA^e>^^ 

E'^^\zm<rA^x\i^<m^<^m.n^^t^mmm.2 4 $::^;ts^i:$:#:m^b 

TV^S„ 

[0 14 9] 
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[0 15 0] 

E!i3 (A) , (B) , (c) ^t>* (D) ^mm^x. ^(Dmm(Dms(Dmm 
(Dmm<D^mi^mmiz.^^mm^^. mi 3 (a) , (b) , (o jslx:^ (d) 
itm3<Dmm<Dj^m<Di¥^miiimm<Dmimmrj:mmmx':&^o mis ca) \t. m 
i<omm<^mm<D^mi^mmizmmm4 o^mHr=.mmmx&^. mis (b) 
tt, HI 3 (A) (Dmmmx:^^x. mmm2 oif^^mi^^v-^s om^c^^ii^^ 
i^if'^^izmmtfji^x\>^<m^<Dmm^m-r^\Hmm2 4 ^M.;^^mmmx& 
So mis (c) it. m2<Dmm<Dmm<D^^mi^^y:fizmmm4: o^mfr:Lm 
mmx:&^o mis (d) it. mis co (Dmmmx:^^x. m^^2oti^. 
i^mi^^^^j^s omizm:fy^^itif'^^izmmt.rjt^x\^^<mv^(Dmm^m-t^\H 
MM 2 4 ^M^^^m^mx:^^. 

[0151] 

^(D^m(Dms<Dmm<Dmm<D^^mi$•mml oi±, v^-rtifeT^si 2$:=rat 

[0 15 2] 

^bT, T«51 2±®^#^^^y^iBMMiS^l 4(Cli, MSP 2 0 :>t)^?^^ 3 4x 
TVASo 013 (A) J^x:^ (B) (D«^MT'tt, v^iBfiMJac 1 4 

{ii^^^oizmm\^2 ot,mHi^nx\^^o mis (o ^t>* cd) (dm^mcd 
m^izit. mmm2 0it. wz^m^^^^':ff)mi^^n^mm2 2^M.^x^^^ 

o IHIg|S2 2li. 4^##:^^y:/SBMMJ^l 4(Dift&||5i:-gi:t- S;S®B|S2 2 a$:M;t 
[0153] 

-?-LT, ^mi^^ ^mmmm 1 4±xitm^2 2i^cii^#^*c^*y^3 o:^)'^ 

[0 15 4] 
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>y K 3 4 it. m 1 (D^mm s e ^s^mii 3 5 ^^f-^^ < i: t^-e® 

[0 15 5] 

-euT, r(Z)4^##;^^y :/3 0 li, ^i(Z)^*®3 6 7b^±®h;^^ j:e»{c, -r 
^;b*.||2co^^®3 8 *^ >^i2«MiSc 1 4±Xttife^S2 0(Dmm 

2 2 CDJSffigIS 2 2 a IC^ffif -5 i: e> tCfglt P>4iT V^-5„ 
[0 15 6] 

^*^LT, fi£58§|J 2 0 li, SI 3 (A) AXJf (B) CO^^JCfe VNTli, 

>^3 0CDfl!|ffi3 7 &fflt^J:e)^C^^-^e>tlTV^So Efl 3 (C) RZ:^ (D) 

(^i^jsfe^^^ic it. mmm 2 0 iiif£##:f^ *y ^ 3 0 <Dm^^mm 3 5 ©^sj^a^ 

CD®. •tJ&t>*>M®3 7:5S:t)^ll2®±^M3 8 Srggt? ^l^e>tiTv\S. 

®2 0 a(D\y^JVtit. mMmizm—(D\y^;Vilfjt^^oiZ'^n^o 
[0157], 

mmm2 0 ^mm-t^r^it)<Dun(Dmi^^(Dmmz'D\,^xit. ^iRx:^m2<D 
mM(Dmmtm^x&^(^xz:ixit^(Dmm^j^mm^mm-t^o 

[0 15 8] 

mmm 2 0 (DH 1 2 0 a j^x:^^m^'^ -/ ^ 3 0 <Dmm^mm 3 5 ±izit. 

[0 15 9] 

mmm4: o±izitmm(Dmm^^^-y4: 2ifimm^tix\>^^o mm^-^^-y^ 
2it. ^mm^4 7 (Drmizmm^nx&.m-t^mm^y^h Us Mm-t^mm^-^ 
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K3 4 tf>mmm. ?b^o«^6«^{Cg!M$4^TV^-5„ z:tie>BBi^A^->4 2S: 
lEfig-t-SiH^i: LT, '0»J;ilf«Sg?^4 2 a, tfigg^^4 2 b ;5tt>'M@Blg4 2 c 
i-f^o rtie>(Z)iBi^4 2 a, 4 2 b^t>*4 2 c -etl-etlM/;S;i--g>«^A°^y K 

& S o 

[0 16 0] 

r4xe>^is:(DeBi^A°^->4 2^, 'j>^< i:%-e(©e)-^-gp;{)'5^^^!ft^*y 

[0161] 

jtfesggis 2 0 ®_hM (Dmmit. ^m^^mmm^^mi^^v-^s o(D 

Xitmm^t\^t:Lmm2 liZ^mm^::^h4: 6S::^LT^g|J3g^^4 7ii;6^?^^$tl 
[0 16 2]- 

r®fi|^MT'tt> :^1'gUag^^4 7S:, m^lt^m^-J^y4 7 aTJ^^UTVx-5o 

rti?>^HjK-;i/4 7 a li, S^/K;^ N4 6®]I®^c^^-^e>tlTv^T. zn^n 

i-s«ffi3j<x h 4 6M±<^@B^'j>at>*-e(DrMtt, >^u > hmm^^omm 

[0163] 

$fe^M4 0<Z)^®±{Cli, ^|ft(DSB^/\°^->$:^;^7^:@e|g/1^->4 2 
MmLTV^S«@7^°»y K3 4 lC«^6*f{Cg^ilS tlT?^J^S tlT 
[0164] 

@B^A^->.4 2l±, ^##:5^'y:;/'3 oomtsm^. ^^^^S 1 OlcM^^ 

4x ^ ^gpjgg^ ® eea^M^ ^^mvx. mm<Dj^9-yx mm. t^z.iifi'^x^^ 

o 

[0 16 5] 
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2 0(^^®ice>*iu^ffi*^*^^cTL,*ofe«#^ic. mmm4 om(Dmmz^ 

, 0®MM'f4S:l«lJ:$-a:-S^^*^l#e>tiSo 
[0 16 6] 

r^{C|iI14 (A) -8115 (C) $:#mbT, ^ 3 C7)||Jg<D?^®.(Z)4^^#:^« 
[0 16 7] 

l|3(D^M(?)?^ffi®^^#:aS®^S^?tX@$:m0>9t--5fei?)®«EIJS6U 
[0 16 8] 

^«), T%12±{C. iiM$tl€>^#^^>y:/3 0(Z)^?^-9->r>ClC-a-t)i±T^ 

>y T/SBfifW 1 4 $:|8^bT^<o :/Mi|!c i 4 llf±r^ 

[0169] 

gI14 (A) \Z^ht=.^olZ. 3<DT%12J:IC, llSSg^ 2 0 

€>fe<*(Z)$eii^tt©MM2 0' ^mn^o mm^(om2o' ©^tt^cDM^ico 

[0 17 0] 

Z.(Dmm^0^m2Q' li, =^fDXaT'^##:^>y >^S:^l-t-5fe4?)(DIHIS2 2 

fRJUc 1 4®ifilPi:-i5ft-SiS®gIS2 2 a J: e> IC?^^$ tlS, 3 CD TO 2 

3 8 miiiE#2 0 0 3 - 3 0 3 5 4 0 5 
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[0171] 

^7^:, ^m^mui ofimi 3 (a) ^-a (b) K^i^tcmm^nhm^izit. 

[0172] 

a S y T' S O T' -e ® S: , 
[0 17 3] 

013 (C) ^t>* (D) tC^Lfc^^^f -S^-^fCtt. ^i:g:t>*ll2(D||J6(D 
J^ffiT'm^bfeJ:e>lC, mn'&<^UP(2 Q' S:, T^l 2 J:<0^®{C|HIg|S2 2® 

i£Mgi$2 2 a{w®^$ d 3^c^bv^^$T^ nm^mis^x 
$:Ax.^rasis2 0 ^mmt^. 

[0174] 

3®^^, mmmo^mt^mz^'ox. mm.n2Q(r>m^ mam 22c 
^f£^^^ 3 om\c\Piti'o\is^if.^^KnnhrA'ox\^<j^v«om.n^m-t^^ 

mm.2 4 ^r^^m-r-Sr ^*'^l:-^^o Mx.li^^6^^^'fbX^{Cj:oT^P«ilMM2 
[0 17 5] 

if£##C^ ^y >/■ 3 0^C|pI*^e)^5^f#f>5'^C^^i:^oTV^<|:^MM2 4 SrJ^^fSZl 

^:=fo-e^^o 3C7):7;«- h v ir^y ^mz.^^m.U^^-t^}Mm^2 4 ®0^x 

[0 17 6] 

r^lC. 014 (B) lC3tLfeJ:e>(C, MM&^^'5P^MM2 4(?)^®JcmoT 
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?&e)-tirS J;e>lcLTfi£^g|J2 0(DM2 zmiz^mi^^v':^ 3 o ^Wii-^^o 

[0177] 

fji^. mi3 (A) Rtf (C) (D«i!gi:-rs^Alctt. ^#^5=-^y^3 0 5:1^ 
l-^7£:^tC, 3iei^'ffi(Z)M)|S^2 0' $:^ffcLT> 0 &^#^^^Sgg 

mmi 4J:X«e3g|$2 2|^{C^t^fc4>^ffiT?Ji£5RaiS2 0$:?^figLT=feJ:V%. 
[0178] 

M^iiLT. ^#{4t^^)/>^3 oli, mmumms 5<Dmm:A^(Dm. i-^*>t> 

<Blf®3 7^tJf||2®i^®3 8 ^;&^f«S2 0lCj:y, ffl^tl-So ^13 (A) 
jat? (C) (Z)«|fSi:i-S^^tCtt, ^®^MI^3 5(^)^®5:U^^2©^^®iJ/^^ 

(Dm> -t^t^-^ms 7}0^J£§gg|$2 0{Cj;UH*n<g>o 
[0 17 9] 

gP2 0<Z>||1 ®®2 0 a(OU^;vmt. IIS6^lC|^-® 2l J: e> $ tl 

[0 18 0] 

[0181] 
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